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(54) GAS CONCENTRATION DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the effect of 
noise and, in its turn, to prevent erroneous detection 
of gas concentration. 

SOLUTION: This gas concentration sensor 100 
detects the concentration of a specific gas content, 
at least one of NOx concentration. HC concentration, 
or GO concentration in an exhaust gas. A detection 
signal of the sensor 100 is inputted into a sensor 
control circuit MIO. The control circuit MIO 
calculates an oxygen concentration output and a 
NOx concentration output from the detection signal, 
and detects element impedance of the sensor 1 00. A 
heater control circuit M20 controls power applied to 
a heater 103. The control circuits MIO and M20 each 
comprise a microcomputer and they are housed in a 
connector 300 for connection to an external device. 
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<ir*»-:);?tSI®l8*fcNOx, HCX{iCOc7)^i'-=5r< i;t 

[0001] 
[0002] 

hh. I^NOx-fe>"9-i:L-CS!*ig;Ki:NOxii|jgi:$r 

tc|Rl#f;<fx+ON O X Sr^M LT N O xagS:«iai-ri. 
N O xj||Sco^!i!{c^L0r^co«ff*>'#-fe;Pt;6n]!jD§ix 

■I. t . ^coms-mw^zm -mmm^^i n o x justcjc 

^LT, =S-fe;ucofiitt}fi-^Ji:il^«®IlI«&t: 

cu^) tcas^)§ii€.. 

[00033 

>-t?-fi-^ ) *«§-c-S> I. c t ^> ^iS-fe y^m^t^ / 
Xm<7)^i:^l'rM< . NO x^RS*^^«!^i5$^^St3'e 
il**?>i.. HRtC. NOxjije*<0 — 2 00 0ppin-C 



A^X'h^. ^-yx. mti&mm:j^y=jy(.zmm^ti^ 
M^y^ii-hmwmw. (Ecu^) cgiM-r-?.ratc-fe 

[0004] 2t:^HJ(i. ±ieraStc«S LT=5r$ixfc t 
[0005] 

jfUK. HCjilSJX.(iCOigiStOiJ'^:5r< ^:i,-o£0^iJKT- 
[0006] ±immzxtni. ^y^m^i}mmx'S3 
-oxty^ xcr,m^^smz<<^i,ztt^mt^j: 

^<^m^. j-ix\,ziihmmmm\^. m^xa^ff 
xmm<^mmtii^&j± Lxnm(r)m^:ffxmmmtii^m 
mi-i.ztt<X'^6. 

[0007] mmm2i,zEmcr>^mx'ii. miev-^ 
=iy\fa.-^tt. yffxmm^y^<o-^y^m^i>z-:>\,^ 
x^<7)^ yt:-ryx^mtii-ri>^ yii^'-ry^mmm 
ssh, ■i:y^{^m<7)\L-^<7)mM^um-th\:.-i^mm 

mzii-t y^tii^mmt^i^±-r^ . 

[0 0 08] iTt. li*^3lCfettL3tJ:3tC, lofS^ 

iznLxm^iii:h^no t0:\.\ n^yM4^zim(o?tm 

3t3^Si!*i:NOx, HCX{iCOcr)ii'-^<i:t-o<^ 

wm.^Lfzyi'^yx'^)vw^it<znm-thm^mvms. 

^l^isbxr^yzr-^fV<r>mm&i:Um-th. ^ixtci 

[00091 

yjymmi^x^M.x't.i. m:ffx^<7i^m&t n o x 
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(F/B) msmitrnmBmummij^^m^ 

[ 0 0 1 0 ] m fi. :^mMcr>mmi,zinf:^x.>-=jym 

xyi/y 1 0{i^^|ii4-9-^ ^JUf^immt LTffi^§ 

[00 1 1 ] .r.r-C', 2-i:;umm^m-th:^':^m&-k:y 

■tfiooti, ^^r-b;!^ iic-fei^-^-fe 
;u (»2-fe;i^) 12 0. ^^mmm l o l , :>c«^^^' 
h 1 0 2S.tXb-^' 1 0 BSrPfti: ;*t'i>#gp«*^' 
mm^tiX^h. =5rJ3. |5H:y-!flOOt±0«O^gBtc 

:t® A^'gf ^-X ^rBS$^^^J:^^c^-oTl^^, 
[ 0 0 1 2 ] J; OifWcfi, dt'i^T-fe;^ 1 1 Oli^fL® 

ffiiiii 1 0 1 tm^^'x-smtcr^^hzmu^ix^, ^yy 

1 1 1 mm^ti. ^^mi&mm \o\m mcoTm) 
{cj±^v7-si2«®i 1 2t>mm.^tih, ttz, -fe^-tr 

<r>mizm.m^ti^ , ^y^'^ivi2o<r>^ii>mm^mi 

0 111 (iico±(ii ) tc{±-t:x-9-ig 1 «S6 1 2 1 tmrn.^ 

ti. M 0 2W (a<?)Tffl!l) \.z\i^y^2n, 

fill 2 2*^'SSS^T.I.„ ^jl«*£H5c« 1 0 1 tctia^O^c 

[0013] ;Kvr-feyH 1 0StX-fe>"<f-feyH 2 0« 

®{iZ r02 . H f 02 , Th02 . B i 2 03 #{CC 
aO. MgO, Y2 03 . Yb2 03 ^^rS^Ji: LT 

Tt, ^7L«fi£^ 1 0 1 {i, Vi?':^.^/^, ^ 

[0014] ;tryr-b;i^ 1 1 ocr>m/fxmco^yy$s 1 

mail 1 1 i;. -fey-9--b;H 2 OcO-fe>-9-mi . ^2^ 
ffil 2 1 . 12 2 bit. e^P t^(7)ftl.^vg^f^0iSV^» 

^]R*>^>^^. -:*r, .-Kyr-b;H l o o^iLmsXii 

1 0 li!|cO*'ym2fl:iBl 1 2{i, NOx;;^Xt^^vS 
tt=5r (NOx;*-^&^jBLI«v^) A u - P t ^c7)ftifeg 

[0 0 15] h-:5'l 0 3(i^«feai 0 4{cffii5Sil, 
i<7)^Myi 1 0 4 i; ^: l 2 O i: coStC::*;:^:^ 

h 1 0 2i3msS.^ix?>. «ti>!r^S^tiJ^-ri.:^y^ 

h 1 0 2izim^t>i^i^mmx^ti. ^(Ti^mamm 
mm<omi^tyki>m^/f:^tLxm^^^ni., mitmi 



oAittTJU^i-miizxmm^ii. ^-9 1 0 stia^fc 

T)V^^m<ri^-A'yV\.zxm'^^f\.h. b-:5'103 
iiji^yy-'zJl'l 1 O^-feV-^-fe/H 2 0&^a6-by-9-:^ 

[0016] ±IB«^cO*'X»g-(r >"if 1 0 0 iz-o^^X 

^ff)m^i:m4i:m^^xmm-t^ . 04 (a) {;:T^§n 

^BS. --K^r-b/H 1 Ol:mE$r6PJ!rr.&C:i:f^^PR 
m:ff^^{,z\tmk (02 ) . S«K 
-fbft (NOx) , -mi\^3^ (C02 ) , * (H2 O) 

[0017] gt^coa 0 4<'i^7--fe>'U- 110 (DTT^yyl^ 2 

mkl 1 2{4NOx5F'^tt«ffi (NOx;^X$-t«-»Lli 
V^«ffi) T'Jgfi&$iXT</'>l., ^-sT. 04 (b) Ic^^ 
tthXoi,z. (02 ) coA^idr^-r-byU 

1 1 ox'^f^^it. HiyrmiWi 1 iii^(>mi}x<^ 

ifzm^^tih, :i<r>t^. Ti^yy-^tvi io(cSiiJt« 

[0018] St^'xtfcT)®^ ( 02 ) liitfyy-b 
;n 1 OT-^^tCt»-»$n.-r. gpji-e^ots-fey 
-^--fe/laff^^T'cBl-rS. -eLT, 04 (c ) 
Si^tc. -feyHf-teyH 2 0tc«JIS:epjirr^ii:lcJ: 
"9. J^SSSjg (02 ) i:NOxi:*«^)J?$ixi,, 

0 , msmm (02 ) i: n o x t d^-e^tm-t v-^-fe/i^ 

1 2 0 co-b >-tf|g 1 m% 121 -C'^i-M^il, -fe ^l^-feyl- 
1 2 0 5::ft-LT-fe>'-9-m2^ 1 2 2*»/^::*:^r:7 M 
0 2W;^4'tcm$ill.. iOtt:, ■fe>-9-fe;H2 
Olc®M/i«sg3&Wx4't=^*<xi>NOxmSi: LX 

[0019] mz. mmmm^mm-t^fzihco^yy-b 
)vi 1 ocnn'&t. NOxiiiJKJ-m-r^Tta^co-fey-f 

■fe^H 2 0c7)#ttttC-OV^T, 0 5&l/="ia6$:ffl>.^TiJi 
■I.. 

[0020] ia5<7)V-i#ltiai::^$ixi.J:>lc. --K 

Htcfcv^r. m^m,mk^m.ivm\,znLx^m^j:mM 

izi^yh^h. 

[ 0 0 2 1 ] ^^T', m.mm.mmtthmi.zm\mK 
ii^-^mzm^^ixxy.^hb. ±Mm^mmM\i!,m (v 

3c:fc**T^^:v^. ±tiz.ti\±, acyy-^iivi iot'+ 

y-tf -fe/i^ 1 2 0 x'omm^ifim^ l , n o xiitK^^i 
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fcv^T . A 1 u-atx'ii^n's.^mm ioi^m)^x^> 

^■itfl- 12 0 IZ^itO^ts^mmizX 0 «/ h:»-£0 

^M«giEA-'gEax^ (ET'ti 1 0 0 0 P P mcTym^^^ 
■t) . rAH-A2j JjUico«»g, -t^h-hmco 
^(^^tf^iz^ < ^hU^ ( NO xSI^*< 1 0 0 0 P 

r A 1 + A 2 J <oiigg«T'eiai3n.i. . No-K^mmm. 

m^i^^K). ^(^mmn n o x mmtim\' i: m*»^r*^' 
^jEmsmizi^yh-r?>, NOxjeussrsiaj^si^. la 

6 £0E|1JP«E^L X 2 T 6paa«JES:©Jffll-f S C t 
X\ S^^';^4'ONOxiiJStcMf^^<^mMco-fevif 

[0023] -yj, m 1 {CtJV^T. fl:-?^SiIffll:2.r. •/ h 
(WT. ECUi:(,->-5) 2 0(i, ;^XigS-fe ^-nf 1 0 0 

y i/a: 27 rJ' 1 2 ic i -g.*^m«a^^^a 1 5 1:: i S 
^^W5-S3lC$fJfflhr.|., tti. |SIECU2 0tC«-fe 

>'-f ©ifflmis&M 1 o*^^5jMfi$^x^^^j6jK<i-^ (A/ 
F fi-^ ) o X m&mm^x:fj ^ti^ . 

[0024] ^>-9UmmS&M ion, m:^:^'p(7)Wm 

mstcjs tr <^aj ^tismssfi-^-i: n o ^immizm tx 
x:fjL. zti(^m^m^^zjiK>mmm^tii:btNOxm 

miiiiJti:MtiiLXECU2 0(,Zlii:h-r^. ^fz. mU 
fflmiKMlOJi:, ;<fXi8Jg-feyHf 1 0 0<7)vgtt^fc^^a 

^m^&^m (^^sstwfg) t>»-ti-r«iaiL, m^m 

LJtfflfIS t E c u 2 0 tctB:*]^-* . 

[0 0 2 5] t-^$iJtS9lllS§M2 0{i;, 

1 0 0 immmizim-r^K . -eton^^o^^iaffifg 

(X(J:^^tJLtt?g) tc«':Jv%Tt-^' 1 OStOjl^S: 
fJffll-tS, flL-fe^-^ffiJfflllllS&Ml 0^t-:5'$ijffllisis& 

M 2 0 <^pm«jstcov^T Jifta^-ri. , 

[0026]^i-C\ ??-^300 T'^t--^'iS#«i^h 
1 Oi:b-^$lJ1lEPIlI^M2 0t*<=J^-i5'^3 0 0|^{C[*l 

^^9 30 Ort<?5-feyf$lJPllI8&M 1 0 t {im^H 1 

{CJ:Ofl:^Wtctgig$ix. h-i?! 0 3fc3:t.^^30 
0|*i<;Ofc-;5'Mffll|lIKM2 0 t<ift-f-MlH 2tc J: O^M 



[0027] 01 l(i. ^"^^JUK-feV-y-l 0 0 tn^^^' 
^3 0 0i:c73J'HSSr^-rM«H-C-$>^, |5|lltc*3UT, 
;*'xiftS-fei^-9-i 0 0{±, H?le'■^!■>'7•^:;n i 0, -fe>- 
12 0. t-:i' 1 0 3^2— «:^kL^^3R^ 1 5 

0 ^*L. -5-<0«-?gI5 1 5 0£7)Jf H(c{i^Sc<50/jN7L*%^ 
«$n7t;«r>'N*-l 6 0*iiaS$^T,S. a;^^2?:$'3 0 0{i 
^r-x3 1 0i:g^3 2 0i:S-WL. ir-X310P^ 

izimm-b y^mm^^M i o t t-^$iiffliiHi»M 2 0 

[0028] ttz, l22i7)7'o.7^'ia(cS^§m.<td 

(c, ■ty:>rmmm^M ion. mmwmmtammM 1 1 

t NOx^JKI^aidlSSM 1 2 tH^^-Oh'-^yx^ffi 

nissM 1 3 h $r{ii.-s. . *iiMco0®T'ti. mmmmm 
ffligssM 1 1 st/^N o X jftsfiiffiiHisiM 1 2 *ia^iE 

m<r)m^^mmmzm s-r , 

[0029] K«IIS«?aiIlIKM 1 1 ti, ;<f'XiaK-fe>- 
-9-10 0<:0;K>'r-b;u«ffi{:«g!$fi, tlf^Jf^tfOBSR 

lSie(c:jCEtT.-K>'7--b/H 1 0l::8Ens«gii<lSr«iailX 

i:9vu&m.f,z^fi-th. ^fz. nm^m^Mi Hi, ^ 

|5lEpaDmffi2:SiJffll-r.§.. NOx 
igJ^^amiffSMl 2{i, XfXlilS-lry-9-1 0 0^7)-b:>-^f 
-feyl-^t^S^?*!.. »f;<rx<tJ<0NOxigS(c]et-C-fe 
y^-^)V 1 2 0 (c»SiX^«aEfflS-«!JiJK '5iiA-Ci^m»iE 

Sj-r-S. ^3t, |S|«!ii}llIKMl 2»i, ^<^n^<n-^>^ 

[00301 3g^-f >-tr-r>'XlSiaiiiiKM 1 3Ji, 
;t{±7f^l^5rfflv>-C-fei^-9--fe/H 2 0 (XJi'-i<"yr-ir;l/ 

1 1 0) C!0-f >-t°-^>-X$r1^tiiL, K^ttiLTt-f 
-^>XW?g$: b-^-SfifflllllSSM 2 0^tctii:>3-r-g. . 

[0031] b-^'$IJffllIBIgSM2 0«. le^^-f ^-tr-rJ^ 
^-x^tiilHllKM 1 3 J: •9tti:']$iiJ"c^ yb-ryxtf?B 
tcjCtTb-:?' 1 0 S<7mM^mm-th, ^fc. 2is|gT- 

mmitT^ h\L--9mm<^9,w.mnmzr>\\x\i. mt 

«±'*^fcb«aAtC i -SWra^ 10-275521-^. ^(-^ 
- 2 7 8 2 7 9^i^ffi^tcl?Sffl(ctclB^§ti 

[0032] HfriOl 1 ai/ll2tcov^T J; D Af^W^<« 

^Sria7(c^-r. a7(?5^StcfcV->TMfflIlHlSS2 0 0 
(i. CPUSt^A/D, D/A3>->'\'-:5'$ril;iS-7-^ 
^'u^yeju-^T^^^it, «-A/DrjyyN--:? (a 
/D0~A/D3) tC(i:IlcO#ffi^Vc, Ve. Vd, 

( D/A 1 . D/A 0 ) *'^>{i;K>'rfg^EVb . -br 

(D/A2. D/A3 ) *><i«NOxilSfl-§-. 
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[0 0 3 3] mmm^2 0 0<7)D/-Alf3-(:,tii:fj^tl^ 

m^msvhii. ti^iliISS2 1 icr)im^A:hm^izx 
aisei2 1 2<r>-mzmm-^ti. m^imiii&tA2 1 2^0 

fl&sgii^yxiijK-fe >-iM 0 0 (Oji^yzrm i 1 1 l 

mm^ti^bmzmmm^2 1 i<^kka:»3^ic«^ 

$ixs. Ziiizj:*)^ lifyymimMl 1 li7)mE{i:^ 

miii1S.tn,2 1 2<OM^^{i$(JfflllIIS&2 0 0(0 Ay D 2 . 
A/D3tC«-^g^$^lS, 

[0 0 34] ^-^X. $lJffll|lIJ&2 0 0cOD/Al*^;i,cO 
ti^«ffiVb36<.-jf>'r-fe;n 1 Olc:Epjn$^i-l.i:, «»S 

«!tBffifit 2 1 2 <?5ffi4g^sE V d . V b com&x/mmm 

ajffifit 2 1 2iOSfiittR 1 fc: J: OjKVT-feymSE i p 
I p= (Vd-Vb) /Rl 

bLXX-iH^ti^. $iJffllIflISS2 0 0i:ti1§llIS§2 

1 1 bmmmiii^m2 i2t*^(>mim2(^mmmmm 
[0035] —ij. mmm^2 o o cod/a o*>'i>ai:b 

§tL.i>tg^«ffVc«±. LPF (D-ZtX^^/l^^) 2 
3 0 $-^>L-Ciii|i[HlS§2 2 1 iO^^KKA^jSg^lCA:'?? 

ixs . L p F 2 3 0 ammimstx/a Vfy^t^ty^j: 

^-iXy '(fU^X'J:i\ mmm^2 2lcr,iii:hm'li. 
NOxi||jgmt-C»Six^-fe>'1^-fe/i^mi^l s$-;^a-r 

ffiSSt 2 2 2<7y^mi:^':xm^'^y^ 1 0 Oco-feVHf^ 
2 1 2 2 tc^igSixS i: ftlcti(SlfilS& 2 2 1 cOKte 

2 2<r)mm±mz^^ms.v c t pi t^jEtc^^ j: 3 *ij 

ffll^ix^, mm.n^mA2 2 2(7)ii5^«i:$iJffllII]SI2 0 
OOA/DO. A/D lC#'5rgf^§n.|>. 

[00 36] fi!oT, Wffll[IIK2 0 0t7)D/A0*>^>cO 
fg^mJEV c *<-b ynf -b;U 1 2 0 {CEPJD $ fL^ t , «c5i 
ftiaiffita 2 2 2 <r>m^l^W±^ e , V c coH&t/'^eitei 
ffiffita 2 2 2<Ofi6iffiR 2 J: 0 -fe^-^-fe;!^^ I s 

(NOxilS) {1, 

I s= (Ve-Vc ) /R2 

i:LTlcaj$tl.a. ^fc, «ilfflllHlK2 0 0i:lM4iIlIfi&2 

2 1 1 2 2 2 ^ t^hmm 2 £0N o x 

«iailIIS§M 1 2*<tf^^ix-S. . 

[0 0 37] ifcTt, PfflIlPlSS2 0 0(i, tf^liS^fflC^T 

•fe>-<f-fe;n 2 oio^gSEW^ y\f-y>x^mtii-ri>. o 

t O'. -fe^-^f-fe/P 1 2 0«0-f >'b"'-:r>;^1^ttiB#(c;*j(,-i 
$iJtPlHlSS2 0 0{±. D/A0{c-C-fey-»f-fe/U9]JlJ« 
ffiS:I^ISWt=:^-fli$-*S . C «OEpjn«JE«i L P F 2 3 0 
tCi OiEKjge^t:^^ $fLOO-by-»f-(r/H 2 0tcEPJlI 
§ fli. . ^s£«S<7)ig^{i 1 0 K H z I-Xh^iM^ L 



<. LPF2 3 0<7)B#^{i5Aesgjg-ClS^$tlS. 
-eLT. «c£^tiiffilji2 2 2c7)M^«JEVe. Vc<^ 
^-fbA^'A/Dl. AXDOT-a^BX^.*!, -etOB^c^mE 
moS^MLli: tp^-ty^-tJl- 12 0 <7)^5g>f 

L>r;Hlfi^tCctoa3:*3$itl.o =3rt5. Silffli[HlS§2 0 0 

bmmmm2 2 1 bmmjiktiimK2 2 2 i:*>^>Mieii2 
osi^^ vtr-ryx«iaj0KM 1 3;{>^«j«$ixs. 

[0038] t/::, $iJfflIllIS&2 0 0(i, Xi-f-'fJtfl 
■f-C-J>l.©Jffli*g^ffiS: I/0;K-h*-^>aj:^3LTM0S 
FETH5-<>''<3 0 0$rjgiJ;-rS« ZCOt^. MOSF 
ET3 10fc:J:'5«i!S3 2 0 (^Ji.{fvs;./-r yigiig) 
'i>b-^i 0 3^«*&§ixl>m:^3*^'PWM$i|iai$fx§. 
^ti, $lJffllIlIK2 00i:MOSFET^-7•<>'^'3 0 0t 

MOSFET3 1 0 tii^(i>mm2co\i—iS'mmmB&M 
[00391 <j:ic. mm\3\m2 0 oi^ioc p u^ci on 

i.. 

[0 040] lastctJt^T, 3fe-rx-r>7 7'l 0 1. 10 
2 T'fS . fflBB 7 <7)«gg:^aj»tji 2 1 2 c^Ml^^ «E V 
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<j^t. <yn 0 3.1 0 4T-{i. |!fie07<O^ 
giE^imStji 2 2 2 cOMSS^mE V e . V c 2r ^iX-fnA 
/Dl. A/DOtCi OS^^^^BXi.. 
[0041] X-ry no 5T'<i:;Kvr-b;l'«8g I p Sr 

ntHL. m<x7^ yTio6X'ii. msifZijkLfzmm. 

^mJEVbi:fCD/Al*-^>til:^-r^. <X{c, Xt-/ 
T 1 0 8 T'ti-fe -fe/l-^sS I s L . f!< •/ 
ri09-C«i, 06tc^L/cEK!iD«EiaLX2 2:fflv\ 

Bfris^tatfc-fey^f-fe/i^mcgi sizMm-t^mf^mum 

S$r«y>S {v-yrM»:-r^) , $^.tc:^x-yri 10 

/Ao*^^>ai^j-ri.. 

[0042] ^co'ik. ;^f--yri 1 iTJi. mmmt 

Tt-fe >'-9--feyU«gS I s $r N O xigJ^msiEi: LX D/A 2 

*»^>Ecu^, i'hgi5^atc!i}:*3-rs. mkizxf- yri 

mSSi: L-CD/A3*>^>ECU^, i'hgP^atCJlii^J-f- 

i.. xx-yTi 11,11 2T;<r;^«Sfi-§-^ai^j-r^ 

[0043] iJctc, y\z--y>xmiii^mi:m9coy 
n-i-^-HzmmBM-ri, zc^-oi^-ryxmia 

mMi:,wmms.mmtmm. $w(iiss2ooi*i(7)cpu 



yithnmizii 12 8ms, SSSte^fcti 2 5 6 m s i: 
{0 0 443 09 {CfcV^T, 3fe-r^-r>yT20 1, 2 0 

2-c'j±, «ff^-ft;H!rom»S[^aiffii5i2 2 2c7)^ffi^«E 

Ve, Vci:A/'Dayj<-i$fl,zi'om^Mi> (<IC0« 
EfflSrVel. Vcli:-r-g.) , -5-<7)f^. Xy'-yy20 
3 T'Ji , 31^£c7)-fe ytf-feyuepjnmff V s trS^t tBFr^cT)^ 
SSmEAVsS:jD»L3t«:ffi (Vs + AVs ) ^D/A 
0*>^>ffi:^-ri., C<50i:$, 01 Olc^§^i.-I.J;dlc, 
L P F 2 3 0 cof^^iz^ib-itlEMmHzm[!mS. ( V 

c . V e «^^mff ) iimtt^ . 

[0 0 4 5] $^>lC-e^O^, Xr-'/y 2 04. 20 5X' 
«, '^i^^l:^«»g«SajJS*»l2 2 2iOM3g^^mffV 
e, Vc$^A/D3W^'-^^^J: (iOliJE 
ffl$:Ve2, Vc2i:-rS) . Ve2, Vc2C0A/D 

»^;^]ix*){4. ms.^iti>^i^2 5M sw^tsmizntii 

[00 46] XT- yr2 0 6T{±, -feV^^-feyH 20(7) 

^ y\^-yyxx a c ^T^^m\yt%^-th . 

Zac=(Vc2-Vcl)/{ (Ve 2-Vc 2 ) - 
(Ve 1 -Vc 1 ) ) 

WSciiZ^ X7^-/r2 0 7-C{4, 6nJlI«£ES:7rc7)«EffiV 
stcM-rJty><7)AVs 2S:D/A03&><i.ai:fjL. -feVlf 

-b/n 2 0(cepjD-r^. 

[0047] ULhiOii 0 . KsgmS^N O xftKcO^ttJ 
{cl^L, ;*'xiiJS-fey^f 1 0 0^mmS£ifiWm^ix 

p. -lr^-9--b;P«gSI s ) *>'^ai$ix&. ^ 

(-feyHf-fe/i-m^i s ) *i^aj$^t^, ti-ij-h 

Si 3 13, •fey-^-b;Pfl;gSE{4, NOxig;g=2 00 0r 

pmT't> 1 o//AS«L*>«»s*'^Mix-r, y-f xj^ai*j 

[0048] ^zx'^mm(DmmTi±y-(xcr)^^^ 
m-t^< . m 1 iz7f:-rmmzii\,^x;(fx}^-^y^ i o 
0 i: -fe y^mmmw i o t ^^^fi-f-^H i<7)^^^ 

Mt/ffct-rJ' 1 0 3 1 t-:J'$iJfflI[IISSM 2 0 i: Sr^Jifi 
#^H2<7):S$^ffiS-rS. otO, fi-^^«D^$ (Hr 

>"9-3&> ^>c7)iaai;ft? ) -fe y^m^i^^ji-t(7:)mmm 

[0049] a<*:WiC«4. #f;yx*<7)S!«JiJS^:Kai^ 
?B®<7)^< N O X mfS.i:^^-t^ :^'xm&-t yV (NO 



(6) gH2 002-71640 ( P 2 0 0 2 - 7 1 60JL 



[0050] ttzzcom-k. ^'xiiJK^ai^s*>'*M(c 
ooi:34^^'^3oot <mm^-t y^m^*mmx'h 

[0051] jffxm^^y^i 0 ocDm^fUii-^ 

^S^ y^Xi^i^ilXti*). WmiZt5i1rt-ky^m^<7) 

\^-yyxmth-:>% . z.ixh-hmm\-bts:h%><r>\m 
^A'x'm.\.zm-h'zy^m^<^^-nmLJ^vv^. -fe 

^J;c{flll 3(c^$ixSj:dt3, —^Mm.<^mm 

>mzn\^x^<r>m:A!Ji<r>V!&< ^-hw^&.t^'mfth^ 
[0052] ^fz. ^xmm-^y^ i o o ^-PWvStt^ 

^t^tinbizh-^ 1 0 3i^ffitjtffl5r/h$< LTl^l.C:i: 

^<7)m^mait,zw^i}i%^-r^. m.-^x. m^comitm 

[0053] ztL(:>cr)mm(,zMLx^mm<r)mmx'i±. 
■^y^m^<Dmt^-^'7 -y^SrOTSxtsiiiE-rsf^a^cots 
m^-mm2(r>tkiii^BM 11 —M 1 3izm^-^i> 
tc. W!M&mz^6mm-^mmximiEi-^fzi^(r>m 

[0054] ^ymwm.b t-C{±, fi?8;i{f#lllS&0 
■9-c7)ti5#i^{c-ty-9-ttfct@M$:tTd. m&<r>-1jmb LX 

<±. 

• I Cf- y ricOffititSrON • C H I P 5 Vi/t-^ 

[00 55] mtimi4{z^^ti&xd{z^ mmmm 
mmm^M 1 1 comtiimz^xmiEmw s i ^ istt 
^bmz. NOxmmmtiim^Mi2<r>tii:f}fsnzm&y 

ffllElfllS&M 3 2 €rK(tS . laS/ffllEigS&M 3 1 . M 3 
[00 56]^V^«, v-f ^onyb'A-^Srl^fflDt 



(7) ^2 002-71640 (P2002-71 60JL 



[0057] a±cr>mmxmjEm.mizx o . Htneia i s 

[0 0 58] ^i^iZ^ b-;5'$iJP|alS§M2 OtCO(,^Tt) 

mmi^z. mms^s, (.t&tam ^mt^miE^^^rmmL 

[0059] J2U:i¥^t?t:3|s:|IM<7)ig®lCJ;ix«f. JilT 
(a) :^xm&-^y^l OOii-feV-fMPdIKMl 0, 

t-:?$ijffliiiissM 2 0 i: ^n%mzmm^^tzibc7)m^ 

IgHl. H2<7>«$Sr.^v^{iM«^<7)!gSi$-, SK-fe 
O Olciaig!tiift-t«0^<;Wcj5tTffl^SCl 
ti:L, -feX^fft^^iatHT-ft^tJi:', (f-^IgH 1 . H 
2 $:ffi< -r^ J: d C L:^c. mwf n«f , ;<fxfee-fe V^- 

10 0 kmmmi^M i o , m 2 o t s-isr^tts i oizt 

ti, :^mmzxixif. -ty^m^immxh-yXLy^ 
x<7)mm?:^mz<<-t^ztit)<x'^:i>, ^ffymM. y 

^XtcJ:|,f^2:HiML. U\,^Xii:^xmm(r>mklii^ 

m± Lxm&<0]^^^:^':^m&mtii^m&-th Z t i}<X'^ 

0, M2 0b(om<^ecmmi,mMX'^?>z}ii)-i^. it 

[0 0 60] (b) K«jejS:^ajlElgSMl 1, NOxiil 

mmta^mM 1 2 . i^^-f yy^-ryxmia^^M 1 3 

&t>'t-^$(JPIIISSM 2 O^i-^-ft^^i-TMixt n^^i? 

^3 0 0F«ii{cJK§$ix-i,. m-ox, y-(x<7)§mi:wm 
Loo . y i^-ryx<7)mtiimmimm'^ h t mz 

[0061] ( c ) m:^x^<7mmms.^^\i!,'rhtzib 

(7)7t:yy-tjUl lot. NOumm^iiktiii'^fz^cTy-t 

y>r-tjui 2oti:mx.^. \^t>vpi,m.^m.^x.-^zy^ 

b L.X<^:^xmi^y^l 0 OT'ti, -fe y-9-t;l^S»S[7&« 

^aj*-'aiitc=5r-g. ±Mmmziiti\im^^t/^m 

[0062] ( d ) ■^y^m^(r>^^/'^^-y^^niE.-t 
hfciba)mmymw$mi:-^y^m^^m 1 oi,znfz 



^htmz. \L—9\o3<nmmnjiiZXhwmt^n 

o<r>mw.m.tmm^ti^ ■^y^(7)m!^f}^mmwsL\.z~ 
^xmf^^y^mj^i.z:fi'xm!^\iimm<7)^^t^ 

ifii^iz^m^ixt, z<7)^^ ECU2 0tcJ:'?-b:^ 

■^mzm^tcm&^'^ocnx'ii^x^^tzisb. mmcu2 
oi,z%m.^^\^:bzt\.i^j:< . itmmf^^^x^mx'wm. 
xmiEmm^wz^h z t i<x^ ^ . 

[0063] ^rtJ. :^^BM<r>m&<mmii. IMZimiZ 

<x<mmizxmmtx^h, ±mmm<7immx'ii. s?* 
m&mta^mM 1 1 , n o x jaK^anussM 12.*^ 

>f i^t-^^i^X^lffiiniSSM 1 3&t/b-^'fiIfflllHjS8M2 

0 2rMiX 1 3 ^-^ 3 0 0 (Crt^ L , ;<f;^jgS-fe y^ 1 
0 0i:3^^:?:?3 0 0i:&*S^ft-§i8Hl, H2<7)ft 

m/izmm!SKr)mmim^vt:ti. zcom^^^ 

•th. ffilll^■fe>t^•fe/^^t^3^^S:aX'9Ji^■C'NOx^gJKe^ 
aJ&^T■^NOx^aR1t{f^[^lS§Ml 2/itt5rn^--i?^3 0 
0|*itc:g(t-Si:*tc:, -e^OlScTj-fev-ti o 0*»^>^O^t-f■ 
lil<!9SSS^^■r■&. o^O. >!rxJ8JS-fe:^-9-l OOi: 
NOxjgS^ffilHlS&Ml 2i:<7)^i7)fi-f-||0:^$, 

[0064] XJl. N O xgtKl^iaJIIIKlVI 1 2 t^JPi. . 
Ksgig^^ttiHSSM 1 1 , S^-f vt-^yxl^ajlliss 
M 1 3S,l/'t-:J'$iJfflI[HlSSM 2 0OM<X*»Sr 3^-^' 3 
OOrttCrtjgLTtiV-*, #|HlfSM 1 1 —M 1 3 , M2 

0(i;<r;^i«Jg-t 1 0 Otc^^tTT'^ ■g./i'(tig< {cffi 

mi,z^-thzb.x\ m^<7im^m^mt.h. t.rzz<r> 

ijxmS.^y^ 1 0 0 i:#lllKM 1 1 — M 1 3 , 

siaic^^ -t y^Mnmtit(r)^m<r>^i}^Mmx^ 

[0065] ±ie^»feco?^«-cii, B(risia7 co«^(cfc 
y^^x. ^yym2mMi 1 2i:-fe>'-9^im®i 21 1 
<r>^mm-^oiiDt>zmiLtztK mm^mm=Fim^ 

>r-fe;l^, ■^y^-^)Vcr)^^^zi5\,^xnMW.'&r^itZ}:. 

Lrt. ^nmmscm 1 0 i(Hco/fxmmi-mz%r> 

( Mi.{i'K*i«JS?r^tcx h >f ^^t^ic^ft-:> ) z t i<X 

s . -ecTj^m. y -y ^^'xco^m^^jmiz Lx/fxm 
y:^'x^<^mmiz^.L. ^xwi^tii:fj<7)!mmix^J!S(.4S^ 

•t^Zbib^X'^^. 

[0066] *%H3(i, «^^x4'«7)i!SigJK*>4,^Jfc 
(A/Ffi) $r^tBt--I.A/F-fe>'-^t;t,jifflT'^l>. 

z(^^, mpimMnRx/iimis.tm^i}^^'y7-imiz 
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A/F= 1 2~1 8X'£0m^iiitii^ 
-0. 7 5-0. 4mAT*>0. ^«OS^gSai:^33&* 

A/F=l 2-1 8-C<^«ijiEai:^*<-0. 75- 
0. 4mAc7)*^. 1 A/FS/v:0<OiiS[ffi{i*«JO. 2 
m A i: ^: 0 , S«»it«iai«0»&^*Ji-e<0 1 0 %JilT, 
■r^^?^ 2 0 ;u AOTt . 
[ 0 0 6 7 } i « Miea 2 (c^-r 2 

0 0 cofliltc , 3 ■feyU*«jt<^;</';:?.g|]K-lr >'1f 
4ffliaJi<0-fe;PSri^1iJt<?5;<rx»K-feV-9-tc:t3@ 

fflf 

[00683 ^ifi: LT . ig*i8JSi: N O 

cxiico^-^m-r^. ztiizx'o. mmm^i,zMx.. 
Hcwi&xiicommtimiiiX'^t, ^m, woxjg 

^^mm-^ y-*r<,zi:,mmx^ t . 
0. 



[03 3 ^xm^^y^<7im^i:wctmmiwm. 
0. 

[05] ^'xmm^l^^cr)iityT-^)i-W&i^mm-t^tz 

fttfov- 1:^0. 

[06] ;4r;^igJS-fe>"9-<7)-feyif-fe;U!BttS:SiBB^SJt 

[07 3 :^:^m^mmm.<7>i^fmm^^^-tmm. 
[08] EpjiimjE$iJW¥Jii^ ^-r 7 n + - h , 

[09 ] >f yt-:r>X«!ai*JlIS:^-r7o-f-^'- 

[0 1 0 ] >f >^-'sr>xmm^zm'rhm^<7M.^ 

[0113 ;<?>!.ilUS-fe ^^t^^-^S't (r>^Vm.^^-tWi 
%0. 

[012 3 
0. 

[013 3 BS3gaiSi:-k>'-9-ttJ:JjfciOP9^€:iiK-r0. 
[0143 Xf^}fi|]K«ltti^afiO«lB&«l«Sr5^^yo •/ 

0, 

[^?-^<7)SiBJ] 

1 0 0- "i^fj^mK-fev^f. i\o-mi-^)\^tLx<^-^ 

>-:r-b;K 1 2 0---^2-fe;Wi: LT^O-feV-if-fe/W, 10 

3 - b-^, i5o--s-i^. 2oo-mm\m. 30 

0-34--i?^. Ml 0--fe>'-9^Jfl||lIS&, Ml 1-^i-^ 

^mm^t Lr<7)ig^ii^^a5iiis§, mi 2-fi-i-jtts 

UlSSt LTc7)NOx?gJK«iaiIs]S8. M 1 3-*^-f 
-^>'X«iaiig«&. M2 0-b-:J'$iJfflI|gS&. M3 1. 
M3 2, M3 3-i«S/«iEIlI». HI. H2"-«-t 
IS. 
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110- 
120- 
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100 
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vvvrvvvvv 
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'y^V V V W V* V 



122 120 
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[06] 



I VelitA/OA^ K.201 

T 



VcllltA/DA;& K 202 



|Vs+AVs€D/AB*^203 

1 



Ve2«fA/DAJ 



Vc2«€A/DA;i 



-204 



.205 



2ac= 



Vc2"Vci 

(Ve2-Vc2)-(Vel-Vcl) 



.206 



«[iiA] 



20 
15 
10 

5 




NOxU 
2000ppm 
lOOOppm 
Oppm 
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2000ppm 
lOOOppm 
Oppm 



KL«EAVs2eO/AaJ» ^207 
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NOxlft 



B7a3 D/A2 



-A/D3 

r— -A/D2 




[010] 



[HI 1] 



I VdigA/D iOi 



VblBSA/D k-lOa 

r , 

VeifA/D 103 



Vc»€A/D 



104 



D/AOtti VsJil 
(Vc) 



A/DO 



j A/Dl 




Vcl 



Vel 



, I ^ 

I KC/^tigtalECVb) ep/Ar^li h -107 

, if 

Itl/tftJltaiS'^ (Ve-Vc) /R2e»»h ^ iob 

-109 t 



ir:/iti!AMls2^7!»2H> (lx2) 



I 



t:;t1ZJl^il«E(Vc) ED/Am h-llO f 

NOxfe:/t 



NOxaAtltD/ASA 



$:/:rtmip6 



c 



1 



a 12 



END 
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[(113] 
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KM 



7"'Mig.r:n'— ' :-- r-^ 



no- 

120- 
103- 



t-5 



M13 



^M33j 



M20 



(72)5^HJ* ]\\m (72)J^BB« :K#ffl 



